follow-up period was often expressed in terms of average duration rather than as a definite minimum number of years, and in some studies only 50 per cent of patients were followed for the entire period. Some samples were weighted with mild cases; in others, the preponderance of patients had severe hypertension. For instance, 9 per cent of Bechgaard's patients had normal blood pressures on repeat examination, indicating that they were vascular hyperreactors,8 whereas 67 per cent of Keith and Wagener 's series had malignant hypertension. 9 In some studies the degree of involvement of vital organs was not definitely stated; for example, the degree of cardiac enlargement or hypertrophy as determined by electrocardiograms when the patients were first seen. The incidence of vascular complications varied widely in the different studies. Thus, cardiac involvement was noted in 70 per cent of Rasmussen and B0e's series,6 in 35 per cent of Peet and Isberg's patients,10 but in only 20 per cent of -Bechgaard 's patients. 8 In addition, contradictory statements were made regarding the value of blood pressure readings. Janeway stated that a single blood pressure reading was of no value in prognosis because of the day-to-day variations." Actuarial Society data, on the other hand, report that the rate of mortality increased progressively with increasing levels of casual blood pressure, and Bechgaard,8 commenting on the increased incidence of cardiac hypertrophy with increasing levels of casual blood pressure, concluded that even the first outpatient reading had significance for the group as a whole. Individual exceptions were cited, such as Ehrstrom 's 20 patients who survived 10 years despite blood pressure levels exceeding 200 mm. Hg.'3SOKOLOW, PERLOFF 250/130) . The blood pressure recorded on the IBM card was the first reading taken in the hypertension clinic. In all cases it was taken without preliminary conversation after the patient had rested supine for 20 minutes in a quiet room. The ordinary blood pressure cuff, 13 cm. wide, was used routinely; for patients with unusually obese arms, however, leg cuffs were employed. Disappearance of sound was recorded as the diastolic pressure.
This blood pressure represents a resting outpatient reading by a uniform technic. It is a reading that can be obtained in a clinic or private office. This is not a "casual" or "basal" blood pressure reading as defined by Smirk, 20 Perera Figure 4 Relationship of mortality and initial fundal classification.
is apparent from table 6 that a higher relative percentage of the men were included in classes III and IV severity, while a higher proportion of the women were included in classes I and II severity. In each of the four classes of severity, the men had a higher mortality rate than the women. Not only did the men have a higher degree of severity initially than the women but even at equivalent grades of severity the men had a higher mortality. This difference in mortality was not due to a difference in age between the two groups, since the average age of men and of women in each class of severity was not significantly* different. Figure 3 shows the yearly cumulative per cent mortality in patients with three grades of blood pressure on initial examination. The difference in 5-year mortality between successive degrees of elevation is highly significant (p < .001), and the difference is obvious at each year of observation. Increasing age is not a significant factor in the increasing mortality within grade of blood pressure elevation by the x2 test. However, the dependence of mortality on sex for each grade of blood pressure elevation is significant, and with each grade of hypertension a significantly larger proportion of the men than of the women died.
Relationship of Mortality and Initial Blood Pressure
*Whenever the term "significant" is used in this paper, it refers to " statistically significant," with a p value less than, or equal to, 0.05. Figure 4 illustrates the yearly mortality with four grades of fundal involvement. The differences in 5-year mortality between successive degrees of severity is highly significant (p<.001). There is no significant correlation of age with mortality at any level of fundal classification. With Keith-Wagener grade I and II changes, survival is significantly higher among women than among men. With grade III and IV Keith-Wagener changes, no significant difference between the sexes appears.
Relationship of Heart Size and Mortality Figure 5 illustrates the yearly mortality with four grades of cardiac enlargement determined by radiography of the chest by means of the Ungerleider tables. The difference in mortality between successive degrees of enlargement is highly significant (p < .001), and the difference is noted at each year of observation. No significant correlation was found between mortality and age. The mortality was significantly greater in men than in women only in grade I enlargement; no significant dependence of mortality and sex was found for the three higher degrees of enlargement. It is of note that none of the 26 Relationship of mortality and initial degree of left ventricular hypertrophy (ECG).
had a 73.4 per cent and 100 per cent mortality, respectively. In evaluating the relatively low mortality of congestive failure as a criterion, it was noted that all patients with congestive heart failure and other associated class IV criteria were dead; two thirds of those with congestive failure and associated class III criteria, and one half of those with congestive heart failure and associated class I or II criteria were dead. In reviewing the charts in this last group, the diagnosis of congestive heart failure was based on hepatomegaly and the presence of a few rales. Since interpretation of early congestive failure in patients with a regular rhythm is often difficult, it is possible that these patients had either minimal left ventricular failure or that the physical findings were due to another cause.
Relationship of Atherosclerotic Manifestations and Mortality
The mortality of patients classified in the four classes of hypertensive severity with and without atherosclerotic manifestations is illustrated in figure 8 Initial Fundal Classification as a Factor in 1 bnormalities Table 9 Prognosis: Alone and in Correlation There were no patients with a blood pressure over 250/130 with no other organ involvement.
Symptoms
The correlations of tables 12, 13, and 14 clarify the apparently high mortality in patients with symptoms such as headaches, dizziness, and nervous tension. The mortality of all patients coded "headache," disregarding all other variables, was 36 per cent. However, when headache was associated with grade I blood pressure elevation, the mortality was 15 per cent; with grade II blood pressure elevation it was 39 per cent; and with grade III blood pressure elevation it was 80 per cent. This suggests that the mortality was a factor of the associated vascular involvement rather than of the headache alone. Similar observations were recorded with dizziness and with nervous tension alone and in association with progressive grades of vascular abnormality. Table 14 "Nervous Tension" as a Factor in Prognosis: Alone and in Correlation with Grades of Vascular less they are associated with objective evidence of vascular disease. The apparently better prognosis in obese patients remains unexplained but has been noted before by Frant and Groen. 33 The increasingly mortality with progressive degrees and multiplicity of complications is clearly shown. By use of the x2 test it is apparent that progressive mortality with progressive vascular impairment is evident at each decade and that progressive age is not a significant factor within any grade.
Obesity
The role of atherosclerosis in hypertension is difficult to evaluate. It may be an independently associated factor increasing mortality or it may appear or be accelerated secondary to long-standing hypertension. The group of patients with grade II KeithWagener fundal changes (representing arteriolar disease) did not have a significantly high incidence of angina pectoris, infarction, or cerebrovascular accidents, but did have a 35 per cent mortality. On the other hand, the group of patients with impaired renal function, presumably also due to arteriolar disease, since all known cases of primary renal disease were excluded from this study, had a 76 per cent mortality. The causes of death in the patients with mild or moderately severe hypertension were mainly coronary disease and cerebrovascular disease, which are probably largely manifestations of atherosclerosis. It will be of great importance to determine whether adequate blood pressure lowering in this group of mild and moderately severe hypertensives will significantly lower the mortality and decelerate the atherosclerotic process. Well-controlled studies will have to be done to test the effectiveness of modern drugs for this purpose. Summary
Four hundred thirty-nine consecutive patients (143 men and 296 women) with essential hypertension were followed on conservative therapy for a minimum of 5 years or until death. The initial blood pressure taken by a standard method and the presence and degree of vascular involvement at the time of registration were recorded on all patients. On the basis of these observations, each patient was classified in one of four classes of over-all hypertensive severity.
At the end of the 5-year follow-up period, 161 patients were dead, 78 men and 83 women. The higher mortality among men was significant and was apparent after the first year of follow-up. A progressive rise in 5-year mortality was observed with increasing degrees of initial blood pressure elevation, fundal involvement, cardiac size by radiogram, and electrocardiographic evidence of left ventricular hypertrophy, as well as with progressively higher classification of over-all hypertensive severity. Patients with mild hypertension and minimal cardiovascular impairment (class I) had an 11 per cent 5-year mortality, while patients with malignant hypertension, renal failure, or congestive heart failure (class IV) had an 84 per cent 5-year mortality. Early deaths in patients with mild hypertension were found to be largely due to atheroselerotic complications or noncardiovascular causes. Possible explanations for long survivals in patients with advanced vascular involvement on initial examination are discussed. The increased mortality of men over women was attributed in part to greater severity of disease on initial registration and in part to a higher incidence of coronary atherosclerosis. The mortality in patients with headache, dizziness, and nervous tension was found to be a factor of the associated vascular complication rather than of the symptoms alone. Patients with clinical obesity were found to have a lower over-all mortality than patients who were not obese. The prognostic value of a standardized initial blood pressure measurement is stressed and is discussed in the light of previous work by Perera, Smirk, and Gilehrist. The prognostic data were presented as a framework against which the long-term treatment of mild and moderate hypertension can be tested.
